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Dehydration-induced drinking: peripheral
and central aspects

Introduction

JOHN E. GREENLEAF AND MELVIN J. FREGLY

Biomedical Research Division, Ames Research Center, NASA, Moffett Field, California 94035
and Department of Physiology, University of Florida College of Medicine, Gainesuille, Flonda 32610

The physiological mechanism that
induces water intake in mammals is in-
completely understood. At least six dis-
tinct stimuli have been used experimen-
tally for this purpose: 7) hypertonic
saline; 2) B-adrenergic agonists, espe-
cially isoproterenol; 3) the octapeptide,
angiotensin II; 4) polyethylene glycol;
5) parasympathomimetic agents; and 6)
dehydration. The diversity of these
stimuli and the differences in their re-
sponsiveness from different routes of
administration suggest the difficulty in
ascribing the induction of water intake
to a single physiological mechanism.
Indeed, with such a basic function as
drinking, there is likely more than one
underlying mechanism.

Oatley has proposed a model of
drinking in which two separate path-
ways, osmotic and angiotensin II, are
identified where the stimuli for water
intake associated with each pathway
appear to be additive and not interactive
(Fig. 1). Stimuli that affect extracellular
fluid (ECF) volume, such as hemor-
rhage, dehydration, and administration
of polyethylene glycol or hypertonic sa-
line, can initiate drinking. Stimuli that
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Figure 1. A model illustrating two major pathways—osmoreceptors (above) and angiotensin (below),
and associated factors for induction of fluid intake. Synthesized from Oatley, K. Simulation and theory
of thirst. Epstein, A. N.; Kissileff, H. R.; Stellar, E., eds. The nreuropsychology of thirst: new findings
and advances in concepts. Washington, DC: Winston & Sons; 1973: 199-223.

affect ECF osmolality, such as dehy-
dration and administration of hyper-
tonic saline, also affect the intracellular
Auid (ICF) volume. The classical tech-
nique to induce drinking is water de-
privation with its consequent dehydra-
tion, where the ECF volume decreases
and plasma osmolality increases. In-

* DEHYDRATION-INDUCED DRINKING: PERIPHERAL AND CENTRAL AS-
PECTS—Symposium presented by The American Physiological Society at the 65th Annual
Meeting of the Federation of American Societies for Experimental Biology, Atlanta, Georgia,
April 16, 1981. Chaired by J. E. Greenleaf and M. J. Fregly.
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creases in the osmolality and sodium
concentration of ECF are adequate
stimuli to induce drinking by way of
stimulation of osmoreceptors or sodium
receptors. Discussion of the location and
function of these receptors will be pre-
sented in the symposium.

Despite the appeal to explain dehy-
dration-induced drinking as a phenom-
enon mediated by osmoreceptor or so-
dium receptor, the angiotensin II
pathway also plays a role (Fig. 1).
Other stimuli that induce drinking, such
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as a decrease in blood pressure (AP)
and/or volume (AV), a decrease In
plasma sodium concentration (A[Na]),
an increase in plasma potassium con-
centration (A[K]), or 8-adrenergic stim-
ulation via adrenergic nerves or plasma,
initiate release of renin from the kid-
neys. After the release of renin into the
blood, angiotensin II is formed and
gains access to receptors in the brain.
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Dopaminergic neurons are presumed to
mediate this response. Both pathways
summate to induce drinking (Fig. 1).
However, the relative importance of
each pathway is unknown. Some parts
of this dual pathway hypothesis will be
discussed in relation to drinking by hu-
mans and rats exposed to stressful en-
vironmental conditions. The important
problem of thirst satiation and termi-
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nation of drinking will be addressed in
the final paper.

The scientific study of the induction
and termination of fluid intake has come
of age. We hope this symposium will
generate additional interest and stimu-
late the formation of novel hypotheses
that will lead to a clearer understanding
of this vitally important aspect of bod
fluid regulation. ﬂ‘
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